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Abstract: 
The present scientometric study highlighted the contributions made by BRICS countries 
in the field of Greenhouse Effect research, as reflected in the SCOPUS database during the year 
2014-2018. BRICS countries have contributed 1953 publications during this research period. 
China made the highest contribution of 62.93% (41,369) among the BRICS countries followed 
by India 277 publications. The highest account of records presented in Article (81.11%) followed 
by Conference Paper (7.63%). The 106 (20.98%) papers were published in ‘Science of the total 
environment’ followed by ‘Plos One’ with 90 publications. On the subject of affiliations, 
Beihang University (1228) was the top prolific affiliations in the study. 
Keywords: BRICS, Greenhouse Effect (GHE), Year wise Publications, Document Wise 
Publication, Source Title wise Distribution, Author Keyword Occurrence, and Language-wise 
Distribution. 
1. Introduction: 
The World Meteorological Organization (WMO) said that greenhouse gases in the 
atmosphere have risen to unprecedented levels. At this stage the World Resources Institute 
(WRI), an international research organization, has released a list of countries that emit the most 
greenhouse gases, which have the greatest impact on the environment. China tops the list with 
25.26 percent greenhouse gas emissions. The United States (14.40%), Europe (10.16%), India 
(06.93%), Russia (05.36%), Japan (03.11%), Brazil (02.34%), Indonesia (01.76%), and Mexico 
(01.67%), Iran (01.65%) is next in line. Greenhouse gas most emissions list includes the BRICS 
countries (China, India, Russia and Brazil), with the exception of South Africa. In this context, 
the main purpose of this article is to explain the scientific publication of research on greenhouse 
effect by the BRICS countries. 
2. Review of Literature: 
Shynee Martin et al. (2018) analyzed aerodynamic research publication output for the 
period of 15 (2006-2015) years. Overall 41628 documents were collected from Scopus database. 
It reveals that emphasized the position and growth of research trends in aerodynamics. The most 
of 5099 documents were published in the year 2010 and lowest of 2908 documents were 
published in the year 2007. The United States of America topped with 11551 records followed 
by China 11129 publications. The 1231 records were published in proceedings of the ASME 
Turbo Expo followed by Journal of Aircraft with 651 documents. IIT, Kanpur with 99 papers 
ranked as 7th place and IIT, Madras ranked as 160th position with 66 records in India 
De Filippo D, et al (2020) examined a scientometric study of Energy Efficiency and 
Citizen Science through Projects and Publications and main aim of this study is to analyzed 
whether energy capacity research has embraced a citizen science perspective and SCOPUS and 
CORDIS (Community Research and Development Information Service) databases were 
consulted for this study. It shows that records on energy efficiency (273.403) and 336 unique 
documents were retrieved from SCOPUS database. They found that Energy efficiency” (147) 
records were the most cited term followed by Energy conservation (62) and Sustainable 
development (49). They proposed developing alike technique to analyze the execution of citizen 
science methodologies in other fields of research. 
Jiaqi, G., & Jieyan, S (2020) examined the Green Finance Research output and 30 (1990 
to 2019) years data gathered from Web of Science database. The United States of America 
topped with 117 documents followed by China 115 publications. They have extracted 19,170 
valid references cited in 739 articles over a period of 1990 to 2019. Similarly they have divided it 
into three sections for keyword analysis like 2006-2010, 2011-2014, and 2015-2019. Finally this 
study adopted the bibliometrics method to present the overall situation of green finance, hoping 
to help scholars broaden their research direction. 
3. Objectives of the Study: 
➢ To analyze the year wise distribution of publication 
➢ To examine the most productive countries and Institution in BRICS Groups countries 
➢ To determine the highly occurred keywords on open access Greenhouse Effect research 
work. 
4. Methodology:  
          In this study the data has been collected from Scopus (www.scopus.com). Scopus is the 
world’s largest abstract and citation database of peer-reviewed literature. All document types 
from 2014 to 2018 which had the following keywords were downloaded: “greenhouse effect”. 
The following search strategy has been used for the BRICS countries.   
          (TITLE-ABS-KEY ("Greenhouse effect") AND PUBYEAR > 2013 AND PUBYEAR < 
2019 AND (LIMIT-TO (AFFILCOUNTRY,"China”) OR LIMIT-TO 
(AFFILCOUNTRY,"India”). Bibliographic details like year, affiliations, document type, 
language and country were exported to Microsoft Excel. 
5. Analysis and Discussion 
      All types of records related to the research of Greenhouse Effect from 2014 to 2018 for the 
BRICS countries have been processed. There were 1953 papers for the BRICS countries of the 
groups. 
5.1 Year wise Publications of Greenhouse Effect 
The year wise publications of Greenhouse effect research during the period 2014-2018 is 
shown in the table 1 and Figure 1. A total number of 1953 of research documents were found this 
research period. It is reveal that during the research period publishing trend on Greenhouse effect 
started to increase rapidly i.e. from 321, (16.44%) publications to 514 (26.32%). It is found from 
the analysis that the topped with 514 (26.32%) of publications appeared in the year 2018 
followed by 415 publications (21.25%) in the year 2017, and least with 321 (16.44%) found 
during the year 2014.  
Table 1: Year wise Publications of Greenhouse Effect 
S. No Year Publications % of 1953 Cumulative Cumulative % 
1 2014 321 16.44 321 16.44 
2 2015 341 17.46 662 33.90 
S. No Year Publications % of 1953 Cumulative Cumulative % 
3 2016 362 18.54 1024 52.43 
4 2017 415 21.25 1439 73.68 
5 2018 514 26.32 1953 100 
Total 1953 100     
 
 
Figure 1: Year wise Publications of Greenhouse Effect 
 
5.2 BRICS Countries Distribution of Publications  
          Table 2 and Figure 2 show that among the BRICS countries (Brazil, Russia, India, China 
and South Africa) distribution of publications in the Greenhouse Effect literature for the study 
period from 2014 to 2018. Among the BRICS countries, China was 1304 (66.77%) at first 
position, followed by India was 277 (14.18%) at secured second position, Brazil with 215 
(11.01%) publications, Russia in 97 (4.97%) publications and South Africa has lowest with 60 
(3.07%) publications. 
Table 2: Publication of BRICS Countries 
S. No BRICS Countries Publications Percentage 
1 China 1304 66.77 
2 India 277 14.18 
3 Brazil 215 11.01 
S. No BRICS Countries Publications Percentage 
4 Russia 97 4.97 
5 South Africa 60 3.07 




Figure 2: Publication of BRICS Countries 
 
5.3 Document Wise Publication of Greenhouse Effect 
             Document wise publication of Greenhouse Effect literature was observed in table 3 and 
figure 3. It represents that there were 10 types of documents classified. Most of the document 
published in “Article” with 1584 (81.11%) publications, followed by “Conference Paper” with 
149 (7.63%) publications, “Review” with 126 (6.45%) publications with. Hence, 95% of whole 
publications were taken by the above mentioned three document types.  
Table 3: Document Wise Publication 
S. No Document Type Publications % of 1953 
1 Article 1584 81.11 
2 Conference Paper 149 7.63 
3 Review 126 6.45 
S. No Document Type Publications % of 1953 
4 Book Chapter 31 1.59 
5 Letter 21 1.08 
6 Note 19 0.97 
7 Editorial 9 0.46 
8 Short Survey 8 0.41 
9 Book 3 0.15 
10 Data Paper 1 0.05 
11 Undefined 2 0.10 
Total  1953 100 
 
 
Figure 3: Document Wise Publication 
5.4 Source Title wise Distribution of Publications 
Table 4 shows the Source title wise distribution of publications in the selected field of 
Greenhouse effect research. The contribution to the study was made by 160 source titles / 
journals. The ‘Science of the total environment’ published by Elsevier, England stand first 
position with 106 (20.98%) records, followed by the ‘Plos One’ published by Public Library of 
Science (PLOS), United States of America with 90 (4.61%) records and Scientific Reports 
published by Springer Nature, United Kingdom with 71 (3.64%) records. It was observed that 
39% of publications were occupied by the top 20 source titles listed in the table 4. 
Table 4: Source Title wise Distribution 
S. No Source Title Publications % of 1953 
1 Science Of The Total Environment 106 5.43 
2 Plos One 90 4.61 
3 Scientific Reports 71 3.64 
4 
Nongye Gongcheng Xuebao Transactions 
Of The Chinese Society Of Agricultural 
Engineering 
53 2.71 
5 Atmospheric Environment 46 2.36 
6 Environmental Science And Technology 45 2.30 
7 Environmental Science And Pollution 
Research 
36 1.84 
8 Global Change Biology 35 1.79 
9 Proceedings Of The National Academy Of 
Sciences Of The United States Of America 
30 1.54 
10 Chinese Journal Of Applied Ecology 29 1.48 
11 Nature 29 1.48 
12 Nature Communications 28 1.43 
13 Bioresource Technology 27 1.38 
14 Journal Of Environmental Management 23 1.18 
15 Science 23 1.18 
16 Environmental Pollution 21 1.08 
17 Environmental Monitoring And Assessment 19 0.97 
18 Huanjing Kexue Environmental Science 17 0.87 
19 
International Journal Of Environmental 
Research And Public Health 
17 0.87 




5.5 Author Keyword Occurrence  
Table 5 represented the Author keyword occurrence in the selected field of study. A total 
number of 18.79 keywords were used in this research. The keyword “Greenhouse Effect” 
enclosed the highest number of occurrences 1710 (9.46%), followed by the keywords “Article” 
with 744 (4.12%) occurrences and “Global Warming” with 583 (0.89%) occurrences like second 
and third respectively. 
Table 5: Author Keyword Occurrence 
S. No Keywords Publications % of 18079 
1 Greenhouse Effect 1710 9.46 
2 Article 744 4.12 
3 Global Warming 583 3.22 
4 Carbon Dioxide 520 2.88 
5 China 440 2.43 
6 Climate Change 439 2.43 
7 Priority Journal 354 1.96 
8 Nonhuman 352 1.95 
9 Greenhouse Gas 348 1.92 
10 Greenhouse Gases 347 1.92 
11 Controlled Study 280 1.55 
12 Methane 269 1.49 
13 Carbon 264 1.46 
14 Temperature 245 1.36 
15 Chemistry 237 1.31 
16 Carbon Footprint 236 1.31 
17 Human 219 1.21 
18 Soil 212 1.17 
19 Nitrous Oxide 201 1.11 
20 Agriculture 193 1.07 
 
5.6 Institution wise distribution of documents 
Analysis showed that Chinese Academy of Sciences in topped in which 307 (15.72%) 
publications appeared in the journal with this affiliation. Ministry of Education China found to 
be in the second position with 125 (6.40%) records followed by University of Chinese Academy 
of Sciences 96 (4.92%) documents, Ministry of Agriculture of the People's Republic of China 
with 57 (2.92%) publications and Northwest A&F University with 54 (2.76%) publications. 
China Agricultural University and Chinese Academy of Agricultural Sciences were contributed 
equally at a rate of 49 (2.51%) publications. Chinese institutes are occupied in the top ten place 
publication of Greenhouse effect research in BRICS countries. Table- 3 shows the institution 
wise distribution of documents found in the Greenhouse Effect research. 
 
Table 6: Institution wise distribution of documents 
S. No Affiliation Publications % of 1953 
1 Chinese Academy of Sciences 307 15.72 
2 Ministry of Education China 125 6.40 
3 




Ministry of Agriculture of the People's 
Republic of China 
57 2.92 
5 Northwest A&F University 54 2.76 
6 China Agricultural University 49 2.51 
7 
Chinese Academy of Agricultural 
Sciences 
49 2.51 
8 Tsinghua University 48 2.46 
9 Zhejiang University 46 2.36 
10 Nanjing Agricultural University 41 2.10 
 
5.7 Source Type wise Distribution of Publications  
From Table 7 Source type wise distribution of publications of Greenhouse effect 
literature was observed. With reference to the analysis, there were 05 types of source type 
classified. The Source type “Journal” was the most preferred source type by the researchers 
which received 1776 (90.94%) publications followed by “Conference Proceeding” received 113 
(5.79%) publications, “Book Series” received 32 (1.64%) publications, “Book” received 30 
(1.54%) publications and “Trade Journal” received 02 (0.10%) publications. 
Table 7: Source Type wise Distribution of Publications 
S. No Source Type Publications Percentage 
1 Journal 1776 90.94 
2 Conference Proceeding 113 5.79 
3 Book Series 32 1.64 
4 Book 30 1.54 
5 Trade Journal 2 0.10 




5.8 Language-wise Distribution of Publications 
Table 8 and Figure 4 showed that the Language-wise distribution of Greenhouse effect 
literature. At the global level, contributions were made in 06 languages. English language was 
considered as the predominant language of communication which received 1679 (85.97%) 
publications.  Next to the English language the Chinese language received 238 (12.19%) 
publications, followed by Portuguese language received 28 (1.43%) publications, Russian 
language received 06 (0.31%) publications, Croatian and Spanish received 01 (0.05%) 
publication respectively. 
Table 8: Language-wise Distribution of Publications 
S. No Languages Publications Percentage 
1 English 1679 85.97 
2 Chinese 238 12.19 
3 Portuguese 28 1.43 
4 Russian 6 0.31 
5 Croatian 1 0.05 
6 Spanish 1 0.05 
Total 1953 100 
 
 
Figure 4: Language-wise Distribution of Publications 
6. Conclusion: 
This study offers a comprehensive scientometrics review on Greenhouse effect research. 
And we have studied the greenhouse effect from various perspectives like publication outputs, 
publication of BRICS countries and institutions, analysis of subject categories and keywords, and 
analysis of journals publications. In the past 05 years, there were 1953 journal articles relating to 
greenhouse effect research and the number of articles increased normally. Moreover, China was 
the top most contributors with 1304 publication and cooperation among BRICS countries. At the 
institutional level, Chinese Academy of Sciences took a top position with 307 records followed 
by Ministry of Education China second position with 125 publications. Journals were the most 
influential source type of publications. Based on keyword co-word analysis, Greenhouse Effect, 
Article, Global Warming, Carbon Dioxide, China, Climate Change and Priority Journal were the 
hotspots. The results show that research on Greenhouse Effect is still an important aspect. 
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